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Studies on Carychium of CheBoygan Co., Michigan, During $he 
S m e r  of 1949. 

I~JTRODUCTION 
Research ac t iv i t i e s  duriqg the per'od of 19 June t o  

13 August w e r e  carried on i n  cheboygan 8 ounty and environs, 
primarily f o r  gathering examples of Cech ium for morphological 
study. Notes on the l iPe  h is tory  and habitat  of t h i s  genus 
were- also taken, md the great  wealth of other -molluscan species, 
many new t o  the observer, could not be overlooked. These are 
of value not only f o r  themselves, but elso as m t e r i a l  for 
comparative morphological studies, aad as cohabitants o f  
Carychium. 

c0mcmMG 
!Twenty-two l o t s  of Carychium were collected from Cheboygan 

and Emmet Counties. I n  several instances the l o t s  are duplicated from 
the sane s ta t ion  a t  a different date, since development of 
the l i f e  his tory studies indicated t h i s  as advissble. In al l  
instances the associated mollusca were collected, though as ye t  
only p z r t i a l  and tents t ive  determinations have been done on 
these. A few non-garychium stzt ions were collected, f o r  
material for comparative morphology. During the early par t  
o f t h e  season, Carychium was 'Itland picked i n  the field.  However, 
it w 2 s  folmd thZt by bringing i n  a quantity o f  leaves (4 l i t e r s  
volume, about) of the habi tat ,  and carfeully picking them over, 
using e bright l ight ,  the yield i s  about 10 times t h s t  of hand 
picking i n  the f ie ld .  Associated species m e  also found t o  be 
more nu?lerous in  species and i nd iv idu~ l s ,  by tnis method. 

W I T A T  KTD CULTURE M3TdODS 

Eco log ic~ l  studies are considered tangenital  t o  the 
2roblem,, and k v e  been done very sketkchily, though suff icient  
for  the purpose. The habi ta t  which gave the  best  yield o f  
Carychium v ia s  found t o  be i n  Thuja fo res t s  where some broad 
leaved t r ee s  are also $resent(birch, maplej. Here Cavchium nay be 
found i n  moist depressions f i l l e d  viith decaying lezves from 
birch, maple a n e u j a ,  o r  occasionally under beds of moss, 
but the  spot found most l i ke ly  t o  contain these small snai ls  
seems t o  be the woods pool, v i t h  some wzter, and containing 
decaying broad leaves, twigs, and other mulch. Camchium seems 
t o  be limited t o  a def in i t e  margin o f  these pools, where the 
leaves m e  moist, but not so wet as  t o  loose t h e i r  curveture 
and l i e  f l a t ,  ap2ressed against each other. Thus, Car~chium l ives  
i n  the small i n t e r s t i t i a l  a i r  spaces, where the a i r  i s  presumably 
saturated with water  v2por. 

These views were substantiated in  the laboratory: Carychium 
crawling on a m o i s t  leaf  car r ies  the she l l  well elevated from 
the substrate, the  co1umell~-r axis a t  a s ~ a r p  angle with the horizontal 
the plane of the aperture para l l e l  with the substrate (true of a l l  - 



growth stages). The tentac les  are extended, blunt ly tapering, short, not 
bulbed, but founded. However, if  covered by a drop of wcter, the 
she l l  i s  pressed down against  the  substrate,  i s  drown along ~5th 
diff icul ty,  and the s n a i l  moves more slowly, The tentacles  are 
contracted t o  s m a l l  spheres ( C f .  Otinia?) . f ius  the  s n a i l  shows 
evident discomfort when immersed E t e r .  Exact notes on locomotion 
vkere not taken, but it w a s  noted t h a t  the  foot i s  extremely shor t ,  
ta2ering acutely behind, reaching jus t  t o  the suture between body and 
penultimate whorl; t h e  -foot  seems t o  execute a k ! !  'measuring 
worm' tred, l i ke  sane "llobiidae, Truncatella, Urocoptidae, and 
unlike any Limnophilous Basammatophora. 

In  keeping these sna i l s  al ive,  Syrscust3 watch glasses were found 
t o  be poor containers: t h e i r  small s ize  allows too much evaporation. 
Nlen the chips of leages placed with the sna i l s  dry  out, the snai ls  
quickly die@; there seems t o  be no epiphragn formation, and no very 
general tendency t o  close t he  aperture by adhering t o  t h e  substrate. 
But i f  t he  leaves were excessively moist, and the s n a i l  held between 
two leaves joined by surface tension of the  water, they survived much 
better,  though unable t o  modve about. 

Doubtlessly moisture to lera t ion  varies with temperature, but 
exact. studies have not been done. The few temperature readings made 
in  the f i e l d  show the temperature of the  substrate t o  be about 10 
degrees lower than the  (summer) temperzture of the  a i m  above. 
In the boratory, the  cul tures  can be eas i ly  maintained in  small 
fingerbowls, covered with glass  and placed i n  a pan thru which is 
flowing t s p  water.-tThis helps s tzb i l i ze  the temperature, and prevents 
undue evzporation, Moist leaves (bmrch, mple ,  aspen) were placed i n  
the bowls as food and for  cover. The sna i l s  , r e  negatively phototropic 
t o  a marked degree. Agpsrently food consists of de t r i t u s  scraped from the 
surface of v;et,decaying leaves slnd wood; t h i s  imparts E brawn color 
t o  the digestive t r a c t ,  ~ l l o w i n g  it t o  be eas i ly  traced i n  the  
;iving animal, vihich is white and v.ith no pigment other than the 
eyes: but a t  times, th%liver has a l igh t  brown color, which may be 
Cue t o  nutr ient  material  i n  the l i ve r  (mdm~ vjnat amount of in t rzcel lu lar  
digestion may there be?). 

Cultures have been m~intz ined f o r  nearly 2 months i~ the 
laboratory, feeding normally. Re2roduction ( a t  l e a s t  b i r t h  of young, fo r  
no copulation was seen) occurred also. Some cul tures  were l o s t  by 
&owning, and some by becoming t o o  dry. 

The woods pool habi t& described above i s  not the only one i n  which 
Cawchiurn odcurred, as may be seen from the follovting outline. 
-kppsrently the determining factor  fo r  Cz-r~chium is suff icient  and 
constant moisture, but t h i s  is surely not the sole  factor.  f o r  some 
spots, a?pzrently- i dea l  f o r  ~arychiu&,  were found t o  be negative. 
A very generd. i n d i c ~ t i o n  of habi tat  ~ondi t~ ions ,  part icular ly t o  the 
malacologist with f i e l d  experience, i s  given by the  org~aisms associated 
vdth these s n d l s .  O f  these, only the mollusca were collected with any 
thorouggmess, these have not been speci f ica l ly  determile d as  yet. 



Habitat types f o r  Carychiun i n  Che boygen Go., e t  environs. 

1. Thuja swamp, some broad l ea f  t r e e s  ( m p l e ,  b i r ch )  present.  
around nargins  of woods pools ,  under broad-leaf rubbish, 
sonetines where t h e r e  i s  no waser present  i n  t he  depression but 
thenpoolwis  of constant  moisture. 

S ta t ion  h t e  Loca l i ty  Key numbers (preserved ma te r i a l )  
20 June 

n 

2 J u l y  
8 J u l y  

14 July  
23 July  
17 Ju ly  

n 

28 J u l y  
w 

dees l  Dog. Cf; 
n & 2- 
n C7, U / z ,  w/3 

S .  end Long Lake C 4 zZ/a 
Hay lake ,  margin e//, V /ay 
T r a i l 1  s %d Day C/s, % 2 Z  iy-' Gx-CLBtiP 

@ 13 Bees* flog e,9 - 
t? 

n c / ~ , V U  
97 c/b /q2b 

T r a i l ' s  Xnd Bay C - / q / ~ z ?  
Reest Bog C - 2 / ,  tj 3/ 

c-20 ,  ~3 D 
T r a i l ' s  end Bay C - Z L A ~ / ~ ~  

2. Thuja swamp with  mixed broad l ea f  t r e e ,  under a broad bed 
of moss ( Y l i u m  and Thu id im) ,  along a srnall stream i n  fieesl 
Bog. (N.B. I have never found carychium o r  any other  s n a i l  i n  
%hagnun) 

3 .  aoadside d i t c h ,  low area, v i t h  gress and fern (Onoklea) , 
growing under broad l ea f  Torest (beach, m a ~ l e )  under leaves.  

2 Ju ly  s. Lnd Long Eake C 5-, Urn  / 

b .  Xoadsi.de shoulder ,  low grasses  hnd f e r n  ((inoclea;,  the  carychiun 
found un(1er a new,barkless fence post r ecen t ly  d r o y ~ ~ e d  i n  t he  
grass.  Area kent  moist :resumably from seepage from hud creek, 
a few f e e t  away. 

I1 7 Ju ly  Lud creek. c g 
I1 30 J u l y  T? c 17, yz7 

5. Under decaying leaves  of g rass  (Carex s p . ) ,  a t  muddy d i t c h  (no 
water)  en te r ing  &3ud Creek. 

I1 7 J u l y  Iiud Creek Opposite s i d e  of the  road f ron  
C-4 t h i s  s t a t i o n  and date  l i s t e d  

under type 4, above. 

The non-molluscan assoc i s tes ,  l i k e  the  xkmm moiiuscan 
assoc ia tes  l i s t e d  below,show themselves t o  be a mixture of 
t e r r e s t r i a l  and a q u a t i c  forns: Ostracods, mi l l ipedes ,  centipe3es,  
collembola, o the r  i n secs s ,  isopods, acar ina ,  e a r t h  worms, 
nematodes, sp ide r s  and pseudoscorpions were noted. 



The following c o n s t i t u t e s  a conpozite of associa ted molluscan 
forms, from a l l  s t a t i o n s  (except as noted).  I d e n t i f i c z t i o n  
t e n t a t i v e  only. 

!Triodopsis mu l t i l i nea t a  
~ a l l o n i a x -  5sta .a  5 " . ~ ~ . j w  
Deroceras (whi te)  c f .  reticulaturn - I/ 

Deroceras (brown) cf .  laeve - - 
Triodopsis a lbo lab r i s  
Stenotrema l e a i  (group) ( formerly Polyggra nonodon 'g r .  ) 
Cionella  l ub r i ca  

as t roco -(several?) 
km5- 
Pupi l l a  muscorum ? 
S t r i a t u r a  n i l i u n ?  

S-c&ih&& O V Q ~  i s  a h  
Punctum pygmaeum? S-  a'l/ara. W 
Hawaiia ? 
3 t r f a t u r a  exiguua 

-+v--~ - 
Planhgyra a s t e r i s c u s  
Helicodiscus p a r a l l e l u s  
Euconulus 

Fd. 
St rob i lops  

P a l l i f e r a  d o r s a l i s  
q r a u l u s  

N.B. : Cornplete i d e n t i f i c : t i o n s  w i l l  be furnished when completed, 
a l s o  specinens 0;' forms not ~ r e v i o u s l y  taken i n  t h i s  county. 

F-OilPHOLGGY AND SPECIATICIN 
(See a l s o  above) No d e f i n i t e  exmple  of heterosZrophy has 

been noted, though the  mate r ia l  needs t o  be checked more closely.  
It seems evident  t h a t  the  lower margin of the  pulmonary cav i ty  i s  
a t  the  m r g i n  of the  aper ture ,  the  subpepmar cev i ty  i s  a l l  but 
occluded, an&hus C~rlrchium coxpares with t he  Stylomatophora 
i n  t h i s  respect  and con t r a s t s  narkedly with Limophilous basormi. ,, 
I was unable t o  r e l a x  the  s n a i l s  with menthol, though some r e l a x a t i o  
was obt;  'ned by drowning overnight i n  water. This genus is 
capable of r e t r a c t i n g  seve ra l  whorls i n t o  t he  s h e l l .  Gnly 
alcohol  has been used a s  a  f i x a t i v e  and preserv; t i v e  ( 7 0 , s )  . 
Usually t h e  s n a i l s  were dropped d i r e c t l y  i n t o  it. 8 

Considerable height-diameter va r i a t i on  and degree of sculptur in  
has been noted,  and i t  is probable t h a t  s t t i t i s t i c a l  ana lys i s  4 

w i l l  she4 some l i g h t  on the  v n l i d i t y  o f  2. e x i l i s  and C. exiguun, 
rl- of t en  noted i n  t h e  l i t e r e t l ~ r e  a s  occurrinz t o ~ e t h e r .  lhe s u b s ~ e c i e s  

C. e x i l i s  canadensis i s  dist inguished b~ being ''uniformly l a r g e r w ,  - 
though no exact  neasr r_~~nt . s  of l a r ~ e  s e r i e s  have been nade a s  pe t ,  
and such spec ia t ion  is  extremely dubious, a t  l e a s t  i n  a group 
so var iab le  a s  t he  rasomatophora.  Zowever, t he re  was sone 
ind ica t ion  t h a t  t h e  s lender  forms pre fe r  a sonewhat dryer  
s i t u a t i o n  than the  t a n i d  foms. 



LI-I? XISTORY 
Nothing previously known; the  l i t e r a t u r e  describes a ve l ige r  

l a rva  i n  some of the  Xllobiidae,  and I have seen it i n  Llelanpus. , 
A l l  t ~ e  Basommatophora Limnophils deposi t  eggs i n  t ransparent  

I 
ce la t inous  nasses ,  and ce5ta in  of the  S t y l o m t o p h o r a  l i v i n g  I 

i n  n o i s t  s i t u a t i o n s  do the  sane (Succineidae, the  s lugs )  . I 

N o  egrs  BXEE vere noted during the  e n t i r e  period of  study, 
though eggs of some of t he  associa ted s n a i l s ,  even smaller  than 
Carpchiurn, were found. h i n g  t h e  e a r l y  weeks of f i e l d  work, I 

no i rr iature f o r m  were noted (except  2 o r  3 dead s h e l l s ,  subnature)  
though inrmtures of a s s o d a t e d  species  (Punctum? even smal ler  
than Carpchium) were noted i n  the  f i e l d .  I 

On July 23, very young Carychium were noted i n  t he  f i e l d  
and a sack f u l l  of leaves picked over i n  the  laboratory  produced 
young i n  t he  r a t i o  t o  adu l t s  of about 2-3:l. A l l  tFtese young were 
o m  1 3/4 v~horls  and l e s s  i n  s i z e .  &ubsequent weekly co l ?  ecz- 
ions  have been made a t  the  same l o c a l i t y  (Emmet Go., T r a i l ' s  
End Bay), and though exact measmients  heve not  been made a s  ye t ,  
it appears the  maximum whorl s i z e  has gradually increased; t l e  
t h i r d  week co l l ec t ion  cont pins many individuals  between ## 
3 / 1  t h s  Frown and f u l l y  grown, though a l l  s n s l l e r  s t r g e s  r r e  
re - resen ted .  Tie s n a l l  s t ages  teken f ron  t h i s  s t  t i c n  a t  the  
l a t e r  d ~ ~ t e s  mRp be due t o  d i f f e r e n t i a l  growtZ rr te ,xxfkEx 
and there  i s  reason t o  bel ieve  the  appearance of Young cet-ses 
jus t  a s  suddentlp as  it begins. 

Cver 40 adu l t s  -lere i s o l a t e d  i n  watch giasses ,  tliese x 
specinens co l lec ted  28 Ju ly ,  and only one produced JToung: 2 
s n a l l  specimens ~ e a s u r i n g  1 whorl each, were present t he  following 
nornine. From a l l  l o t s  brought i n  l a t e r  than 23 July,  a d u l t s  
were i s o l a t e 3  ~t l e  o f ten  severc l  d a p ,  ye t  
no yolmg have an>ea ad tua l  pa r tu r i t i on  w ~ s  not 
observed, I suspect  this s n a i l  i s  ovoviviparoos, and has a 
brref  p e r i o g  f r eyoduc t ion  i n  n id  sunm'er ( l a s t  week of J u l y ) .  
It is5- &at ex~mins t ion  of specimens brought i n  before 
2 3  July ,  bp c lea r ing  znd by sect ioning,  rnr~? reveal  rdvanced 
el-.br:-os, end those hroueht i n  ~ f t e r  1 fiugust w i l l  show none. 
Sut is  the re    not her sepson of the  7e2r -1rhen the  young a r e  
:>lso .~roduced?&es he t i n e  vzrp i n  < i f r e r e n t  l a t i t u d e s ?  
:low lone i s  the  ~ e r i o d  of g e ~ t ~ t i o n ?  :Then does c o ~ n l a t i o n  
occxir, ass.?:.raing it does? 

- 9 t e r  ^3 July ,  a l l  Carychiun s t r , t ions  v i s i t e i  showej in e tu re  
specinens i n  t .e f i e l d ;  weekly co l lec t ions  were m 3e ~t 3 st,. t%on 
i n  -ieesl Eog, h s  8 check on t h e  s t e t i o n  i n  -rmet and 
the  - ?lil ,:reek s t a t i o n  I:.FS r e v i s i t e d ,  where young were 
a l s o  fow-d. kt  the  l a t t e r  s t a t i o n ,  it i s  probable young 
i ~ o ~ i l d  ave been noted e z r l i e r  ( 7  J u l y )  had any been present .  


